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PROBLEM TO BE SOLVED: To correct optimally a color 
aberration of an optical system in response to read 
resolution. 

SOLUTION: The reader is provided with a 3-line sensor 
1 that has plural read pixel arrays reading plural color 
information sets from image information of an original via 
an optical system, a recognition means that recognizes 
plural scales with different spatial frequencies which are 
extended in a direction along the read pixel array of the 
3-line sensor 1 and recognizes a spatial frequency 
component of an image included in the image information 
of the original, a read means that reads a scale in 
response to the spatial frequency component recognized 
by the recognition means, a detection means that 
detects a deviation in the magnification of the optical 
system in plural color information sets from the read 
value, and a deviation correction section 6 that corrects 
the image information of the original read by the read 
means in response to the deviation in the magnification 
detected by the detection means. 
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Translation of JP 1 1-69105 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The picture reader characterized by providing the following. The reading means 
equipped with two or more reading pixel trains which read the drawing information from a 
manuscript as two or more sexual desire news through optical system. Two or more 
graduations with spatial frequency which is prolonged corresponding to the direction in 
alignment with the reading pixel train of the aforementioned reading means, and is 
respectively different. A recognition means to recognize the spatial-frequency component of 
the image contained in drawing information from the aforementioned manuscript. It is an 
amendment amendment means about the drawing information on the aforementioned 
manuscript which read the aforementioned graduation according to the spatial-frequency 
component recognized by the aforementioned recognition means with the aforementioned 
reading means, and read in the readings with the aforementioned reading means according 
to the gap of the scale factor detected by detection means detect a gap of the scale factor of 
the aforementioned optical system in two or more aforementioned sexual-desire news, and 
the aforementioned detection means. 

[Claim 2] The aforementioned amendment means is the picture reader according to claim 1 
characterized by to have an amendment means after separation give the amendment based 
on a gap of the scale factor detected with the aforementioned detection means by the 
drawing information for every frequency component divided by the separation means 
which divides into a predetermined frequency component the drawing information on the 
aforementioned manuscript read with the aforementioned reading means, and the 
aforementioned separation means according to the frequency component. 
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[Translation done.] 

* NOTICES * 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates a color gap of the 
reading picture by the chromatic aberration of optical system to an amendment picture 
reader. 
[0002] 

[Description of the Prior Art] The light which has the drawing information from a 
manuscript is completed on color linear image sensors through a lens, and it is made to 
acquire a picture signal by photo electric translation conventionally by the picture reader 
which reads a color manuscript 

[0003] Color linear image sensors are equipped with three sensitization pixel trains 

corresponding to the three primary colors of R (red), G (green), and B (blue), and have 

acquired the picture signal corresponding to the three primary colors of each based on the 

drawing information on a manuscript by photo electric translation. 

[0004] While reading of a color manuscript reads main scanning direction in alignment 

with the sensitization pixel train of color linear image sensors, it is made to obtain a color 

picture signal two-dimensional by scanning relatively [ direction / perpendicular to main 

scanning direction / of vertical scanning ] by the optical scanner. 

[0005] In the picture reader which used color linear image sensors for the optical read 

station which has an image formation lens, high resolution-ization is progressing and 

degradation of quality of image poses a problem in recent years by the color gap of the 

reading picture by the chromatic aberration of an image formation lens. 

[0006] Drawing 6 is drawing showing the influence to the main scanning direction of the 
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chromatic aberration of an image formation lens. In addition, the vertical-among drawing 
direction is made into main scanning direction (the direction of X) here. As shown in this 
drawing, when the light from the edge of the main scanning direction in a manuscript side 
passes **** of Lens L, the focus for every color of RGB becomes a different position. 
[0007] That is, it is made central approach rather than G component, and image formation 
of the B component is carried out for R component to edge approach rather than G 
component, respectively. 

[0008] quality degradation of the reading picture by the chromatic aberration of the main 
scanning direction (the scale-factor direction) of such an image formation lens is rectified, 
and it improves - the "image processing system" indicated by JP,5-122542,A is indicated 
as technology 

[0009] A lighting means by which this image processing system illuminates a manuscript, 
and a photo-electric-translation means to make a predetermined position carry out image 
formation of the reflected light from a manuscript, and to output the signal of two or more 
colors, It is what was equipped with the amendment means for the position gap of the 
signal of two or more colors based on the correction factor beforehand calculated for every 
pixel position. This correction factor based on the output data 2 pixels or more which a 
sensor adjoins It is asking from the data which read the ladder pattern of a certain spatial 
frequency in which the output data for determining individually respectively about 
determination or RGB each output data from one of three output data of RGB, and 
determining a correction factor were formed on the reference white side. 
[0010] 

[Problem(s) to be Solved by the Invention] However, the amount of color gaps by the 
chromatic aberration in the main scanning direction of an image formation lens will 
change with the spatial frequency of monochrome ladder pattern read in it at an 
amendment sake. For example, a difference will arise between RGB each read output data 
for the direction of a relative color gap, or the absolute value of the amount of color gaps by 
the five-line pair / monochrome ladder pattern of mm, the ten-line pair / monochrome 
ladder pattern of mm. 

[0011] Drawing 7 is drawing showing the **** intensity distribution in each color of Green 
and Red. Thus, since there is a bias (sex for un-) of a distribution in the **** intensity 
distribution of each color to main scanning direction and the degrees of the bias differ 
respectively in **** intensity distribution, the relative-position relation of the peak position 
of image intensity differs from the relative-position relation of a center-of-gravity position. 
[0012] As shown in drawing 8 , when it is based on the peak position of a Green image, 
+1.28 micrometers of the center-of-gravity position shifted, +0.59 micrometers of peak 
positions of a Red image shifted, and +0.20 micrometers of the center-of-gravity position 
have shifted. Moreover, -0.59 micrometers of peak positions of a Green image would shift 
to the peak position of a Red image, and +1.08 micrometers of center-of-gravity positions of 
a Green image will have shifted to the center-of-gravity position of a Red image. 
[0013] Thus, the difference of the direction of the color gap by the difference in the spatial 
frequency of the above-mentioned monochrome ladder pattern and the absolute value of 
the amount of color gaps is produced because the relative-position relation of the peak 
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position of image intensity and the relative-position relation of a center-of-gravity position 
change with each colors. 

[0014] That is, in case image information with few high spatial-frequency components, such 
as a text document, is read, the resolution before and behind a five-line pair / mm is 
important, and the center-of-gravity position in the intensity distribution of the image by 
which image formation was carried out in this case determines the position of the image 
information dominantly. On the other hand, in case image information with many high 
spatial-frequency components, such as a precise map, is read, the resolution before and 
behind a ten-line pair / mm is important, and the peak position in the intensity distribution 
of the image by which image formation was carried out in this case determines the position 
of the image information dominantly. 

[0015] Therefore, sufficient amendment cannot be performed if the same gap correction 
factor is used regardless of the resolution of the manuscript to read from the relative- 
position relation of a peak position and the relative-position relation of a center-of-gravity 
position to the intensity distribution of an image changing with each colors as explained 
previously. 

[0016] Therefore, this invention aims at offering an amendment picture reader for a color 
gap using a suitable correction factor according to the spatial-frequency component of the 
manuscript to read. 
[0017] 

[Means for Solving the Problem] this invention is the picture reader accomplished in order 
to solve the above-mentioned technical problem. Namely, the reading means which this 
invention equipped with two or more reading pixel trains which read the drawing 
information from a manuscript as two or more sexual desire news through optical system, 
Two or more graduations with spatial frequency which is prolonged corresponding to the 
direction in alignment with the reading pixel train of a reading means, and is respectively 
different, A recognition means to recognize the spatial-frequency component of the image 
contained in drawing information from a manuscript, A detection means to read the 
graduation according to the spatial-frequency component recognized by the recognition 
means, to read with a means, and to detect a gap of the scale factor of the optical system in 
two or more sexual desire news from the readings, It has the amendment amendment 
means for the drawing information on the manuscript which read according to the gap of 
the scale factor detected by the detection means, and was read with the means. 
[0018] In this invention, the spatial-frequency component of the image contained in the 
drawing information at the time of reading the drawing information on a manuscript with 
a recognition means has been recognized, the graduation according to this recognized 
spatial-frequency component was read, and it has detected as a gap of the scale factor of 
the optical system in the frequency. Thereby, with an amendment means, in case the 
drawing information on a manuscript is read, an amendment can be added to drawing 
information using the gap of a scale factor according to the spatial-frequency component of 
the reading picture. 
[0019] 

[Embodiments of the Invention] Below, the gestalt of the operation in the picture reader of 
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this invention is explained based on drawing. Drawing 1 is a block diagram explaining the 
picture reader in this operation gestalt Namely, three line sensors 1 which this picture 
reader decomposes the drawing information from a manuscript into each color signal of 
RGB, and are read, with the analog amplifier 2 equipped with the amplifier 2r, 2g, and 2b 
which amplifies the color signal of each RGB It is based on the A/D-conversion circuit 3 
which changes an analog signal into a digital signal, and the value stored in the amendment 
memory Ml. the property of the lamp for manuscript lighting, or three line sensors 1 The 
amendment shading compensation circuit 4, The line amendment circuits 5a and 5b which 
perform alignment between the lines of the direction of vertical scanning of three line 
sensors 1, The color gap resulting from the chromatic aberration of the optical system of 
the picture read by three line sensors 1 based on the correction factor in the amendment 
memory M2 beforehand incorporated according to the resolution in manuscript reading 
The amendment gap amendment section 6, It consists of the masking processing sections 7 
which standardize each digital signal of RGB. 

[0020] Three line sensors 1 receive the shape of a line by the sensitization pixel train which 
the sensitization pixel train corresponding to RGB each color is arranged, for example, 
consists of each color of 7500 pixels. The drawing information on a manuscript is 
incorporated two-dimensional as a picture signal of RGB by movement of the optical 
system which met in the direction of vertical scanning of the relative position of reading in 
alignment with the main scanning direction of three line sensors 1, and the manuscript and 
three line sensors 1, having used main scanning direction and the direction perpendicular 
to this as the direction of vertical scanning for the direction of a pixel list of the 
sensitization pixel train of these three line sensors 1. 

[0021] The picture signal changed into RGB is amplified by the target level with amplifier 

2, and is changed into a digital signal from an analog signal by the A/D-conversion circuit 

3. The picture signal changed into the digital signal reads a shading compensation board 
beforehand, a shading compensation is performed in the shading compensation circuit 4 
which stored the correction factor in the external amendment memory Ml, and the 
amendment related to properties, such as reading and conversion, is given. 

[0022] The picture signal which received the shading compensation has a gap of main 
scanning direction rectified by the correction factor stored in the amendment memory M2 
in the gap amendment section 6, after having a relative position gap of the direction of 
vertical scanning concerning the structure of three line sensors rectified by the line 
amendment circuits 5a and 5b. 

[0023] With this operation gestalt, it is made to perform the shear amendment according to 
the reading resolution of a manuscript which shifted, is equipped with the amount 
correction factor and was suitable for reading resolution as a correction factor stored in 
this amendment memory M2. 

[0024] Masking processing is performed in the masking processing section 7, and the 
picture signal which received this gap amendment is outputted as a standardization signal 
of RGB. 

[0025] Here, the procedure of storing in the amendment memory M2 the amount correction 
factor of gaps used in the gap amendment section 6 is explained. In addition, a color 
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picture reader as shown in the block diagram of drawing 2 here shall be used. 
[0026] The platen glass PG with which this color picture reader lays Manuscript D The 
guide GU for positioning Manuscript D in the predetermined position on platen glass PG, 
The full rate carriage FC which moves in the direction of vertical scanning at speed v, and 
the half rate carriage HC which moves in the direction of vertical scanning at speed l/2v It 
has the lens L as which what was reflected by the reflected light of the light irradiated from 
the lamp to Manuscript D by the mirror of the full rate carriage FC and the half rate 
carriage HC is completed to three line sensors 1. 

[0027] Moreover, the shading compensation board SH for obtaining the correction factor in 
a shading compensation and monochrome ladder patterns LP1 and LP2 equipped with 2 
sets of different spatial frequency characteristics are formed in the guide GU of this color 
picture reader over the whole main scanning direction. 

[0028] In addition, in this example, the five-line pair / monochrome ladder pattern LP 1 of 
mm, the ten-line pair / monochrome ladder pattern LP 2 of mm is formed. 
[0029] When the resolution specified when reading a manuscript is a "canonical mode" 
(mode which does not need high resolution by reading of a character etc.) in storing the 
amount correction factor of gaps in the amendment memory M2 (referring to drawing 1 ), 
the full rate carriage FC and the half rate carriage HC are moved to the position which can 
read a five-line pair / monochrome ladder pattern LP 1 of mm, and it fixes in the position. 
[0030] When the resolution specified on the other hand when reading a manuscript is "high 
resolution mode" (mode which needs high resolution rather than a canonical mode), the 
full rate carriage FC and the half rate carriage HC are moved to the position which can 
read a ten-line pair / monochrome ladder pattern LP 2 of mm, and it fixes in the position. 
[0031] And light is irradiated from a lamp at each monochrome ladder patterns LP1 and 
LP2, and incidence of the reflected light is carried out to three line sensors 1 through a 
mirror and Lens L. The image of monochrome ladder patterns LP1 and LP2 by which 
incidence was carried out to these three line sensors 1 is changed into the digital signal of 
RGB, it is once stored in line memory (not shown), a predetermined operation is performed 
based on these data, and the amount of gaps of the chrominance-signal data used as a 
certain criteria and other chrominance-signal data is calculated. 

[0032] For example, this amount of gaps is calculated according to the operation shown 
below. 

[0033] When now and manuscript picture A (x) is periodic data like the reading data of 

monochrome ladder pattern, it is n-th frequency omega n like the following formulas. 

Phase phin It can use and approximate. 

[0034] A (x) =C+sigman [an and cos (omegan and x+phi n)] 

[0035] A certain frequency component [ from this relational expression ] omega k 

Corresponding phase component phik It asks as follows. First, it is phase phin by solving 

conversely the relational expression which took the convolution of cos and sin in the way 

which resembled the time of asking for a Fourier component in this frequency, cos and sin 

can be found. 

[0036] 

integralA (x), cos (omegak and x), and dx =integralC-cos(omegak and x) 
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anddx+integralsigman [an and cos (omegan and x+phi n)] -cos 0 [ omegak ] - x, dx 
=0+integrall/2, andsigman [an - {cos(omegan, x+omega k, and x+phi n)+cos (omegan, x- 
omega k, and x+phi n)}], dx =0+1/2, ak and cos(phik) integral, dx [0037] This cos (phik) 
= 2and[integralA (x) -cos(omegak and x) anddx]/[ak and integraldx] 
**2andA_COS/[ak and integraldx] 
[0038] 

integraLA (x), sin (omegak and x), and dx =integralC-sin(omegak and x) 
anddx+integralsigman [an and cos (omegan and x+phi n)] -sin 0 I omegak ] - x, dx 
=0+integrall/2, andsigman [an - {sin(omegan, x+omega k, and x+phi n)-sin (omegan, x- 
omega k, and x+phi n)}], dx =0-1/2, ak and sin(phik) integral, dx [0039] This sin (phik) 
= 2and[integralA (x) -sin(omegak and x) anddx]/[ak and integraldx] 
**-2 and A_SIN/[ak and integraldx] 

[0040] The difference of the phase component corresponding to the same spatial-frequency 
component of the periodic data of two colors is searched for using the relation of these 
formulas. 

[0041] The periodic data here corresponding to the reading data of R and G, and AR (x) 
and AG When there is (x), it is spatial-frequency component omega k. tan of a 
corresponding phase contrast component is as follows. 
[0042] 

tan(phi RK-phi GK) =sin(phi RK-phi GK)/cos (phi RK-phi GK) 

= {sin (phiRK) and cos(phiGK)-sin (phiGK), and cos (phiRK)} /{cos (phiRK) and 

cos(phiGK)+sin (phiGK), and sin (phiRK)} 

= -{A_SINRK-A_COSGK-A_SINGK-A_COSRK}/{A_COSRK-A_COSGK+A_SINGK- 
A SINRK} 

[0043] The phase contrast for every color can be found by taking this arctan. 
[0044] Here, it is A_SINRK=integralAR. (x), sin (omegak and x), and 
dxA_SINGK=integralAG (x), sin (omegak and x), and dxA_COSRK=integralAR (x), cos 
(omegak and x), and dxA_COSGK=integralAG They are (x), cos (omegak and x), and dx. 
[0045] The integration of this formula replaces sigma for every pixel from data and a bird 
clapper with the read digital data dispersed in fact. It is spatial-frequency component 
omega k about this phase contrast data. The amount of color gaps can be found by 
dividing. 

[0046] Moreover, the amount correction factor of gaps using contiguity pixel data which it 
shifts and is used for amendment processing is computed with the computed amount of 
color gaps. This amount correction factor of gaps is computed according to the number of 
the contiguity pixel data used in case it rectifies. 

[0047] The amount of color gaps by the chromatic aberration of Lens L usually changes 
gently to an image formation field angle. Therefore, the amount of color gaps can be 
respectively computed to all pixel data, it is not necessary to create the amount correction 
factor of gaps, data can be sampled dispersedly, the amount of color gaps in each position 
can be calculated, and the remaining data can perform amendment sufficient also with the 
value calculated from the linear interpolation between the computed color gap data. 
[0048] Drawing 3 is drawing explaining calculation and interpolation of the amount 
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correction factor of gaps. That is, with this operation gestalt, as shown in drawing 3 (a), the 
data for one line (for example, 7500 pixels) are first divided into two or more blocks (15 
blocks as [ For example, ] 1 block : 500 pixels). 

[0049] Subsequently, the signal of the color (this example G) which performs the above- 
mentioned operation by CPU using the data for 100 pixels near the center section of each 
block (the 201st from the start of each block to 300th data), and is made into criteria, the 
data of the amount of color gaps with the signal of other two colors (this example R, B) — 
each — it asks a block (15 places), and in 2 blocks of ends, the above-mentioned operation is 
further performed using the data for 100 pixels of the edge separately, and it asks for the 
data of the amount of color gaps by two each 

[0050] And after changing into the amount correction factor of gaps for a total of 17 places, 
it stores in the amendment memory M2 (refer to drawing 1 ) with the address data 
corresponding to a pixel position. 

[0051] O shown in drawing 3 (b) is the amount correction factor of gaps of G and R (17 
places), and - is the amount correction factor of gaps of G and B (17 places). Moreover, the 
vertical axis in drawing 3 (b) shifts along with main scanning direction, and shows the 
amount 

[0052] Next, based on the amount correction factor of gaps for each 17 stored colors, linear 
interpolation as shown in drawing 3 (c) is performed. It asks for the amount correction 
factor of gaps in each pixel position by this, and stores in the amendment memory M2 
(refer to drawing 1 ) with the address data corresponding to each pixel position. 
[0053] That is, the amount correction factor of gaps of each color for which it asked by the 
five-line pair / monochrome ladder pattern LP 1 of mm, and the amount correction factor 
of gaps of each color for which it asked by monochrome RADAPA turn LP 2 of a ten-line 
pair / mm will be stored in the amendment memory M2. 

[0054] This amount correction factor of gaps is calculated and created for every time of 
shipment of a picture reader, power up, and predetermined period (or updating). And it 
shifts to the digital signal of each color read at the time of picture reading, and the 
amendment section 6 (refer to drawing 1 ) was stored in the amendment memory M2, and 
shifts, and it rectifies using an amount correction factor. 

[0055] In an actual amendment, center-of-gravity adjustment is performed using the 
amount correction factor of gaps in a contiguity pixel, and the position gap by the 
chromatic aberration of the chrominance-signal data of R image, the chrominance-signal 
data of G image, and the chrominance-signal data of B image and the chrominance-signal 
data of G image is amended. 

[0056] Drawing 4 is a ** type view explaining center-of-gravity adjustment. In this 
drawing, it is a lightwave signal corresponding to each sensitization pixel S that being 
shown by the square molding flask is shown by the sensitization pixel S and O. That is, R 
signal data ****** B signal data have shifted to main scanning direction on the basis of G 
signal data, and it asks for a weighted average with what seasoned the amendment case 
with the amount correction factor of gaps in the pixel for the amount of gaps at the signal 
data of an object pixel, and the thing which seasoned the signal data of a contiguity pixel 
with the amount correction factor of gaps in the pixel. The size of the arrow in drawing 
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shows the size of the weight in a weighted average. 

[0057] It is made to apply the correction factor according to the resolution at the time of 
reading with this operation gestalt in performing this amount amendment of gaps. For 
example, when there is a transfer switch in in the "normal mode" and "high resolution 
mode'* in a picture reader, the amount correction factor of gaps in the amendment memory 
M2 (refer to drawing 1 ) used in the gap amendment section 6 (refer to drawing 1 ) is 
switched by whether which the mode is chosen. 

[0058] that is, when the "normal mode" is chosen The amount correction factor of shears 
incorporated by the five-line pair / monochrome ladder pattern LP of mm 1 stored in the 
amendment memory M2 in the gap amendment section 6 is applied. When "high resolution 
mode" is chosen, the amount correction factor of shears incorporated by the ten-line pair / 
monochrome ladder pattern LP of mm 1 stored in the amendment memory M2 in the gap 
amendment section 6 is applied. 

[0059] This can perform now the optimal amount amendment of gaps according to reading 
resolution. 

[0060] Moreover, drawing 5 is the block diagram showing an example of the gap 
amendment section 6. In this gap amendment section 6, without switching the amount 
correction factor of gaps by resolution mode, it shifts in adaptation to RGB each 
chrominance-signal data inputted, and an amount amendment is performed. 
[0061] That is, this gap amendment section 6 has the composition that the amendment 
sections 63 and 64 connected to the latter part of the low pass filter LPF61 which separates 
the frequency component of RGB each chrominance-signal data inputted, a high-pass filter 
high pass filter 62, and each filter were formed corresponding to each color. 
[0062] Thereby, a low pass filter LPF61 and a high-pass filter high pass filter 62 separate 
into a low-frequency component and a high frequency component, RGB each chrominance- 
signal data shifts in the amendment sections 63 and 64 to each chrominance-signal data 
after this separation, and an amount amendment comes to be given. 
[0063] Each amendment sections 63 and 64 rectify using the amount correction factor of 
shears stored in the amendment memory M2. under the present circumstances, the 
amendment section 63 connected to the latter part of a low pass filter LPF61 incorporated 
the amendment section 64 which was incorporated by the five-line pair / monochrome 
ladder pattern LP 1 (refer to drawing 2 ) of mm and which shifts and is connected to the 
latter part of a high-pass filter high pass filter 62 using an amount correction factor by the 
ten-line pair / monochrome ladder pattern LP 2 (refer to drawing 2 ) of mm -- it shifts and 
an amount correction factor is used 

[0064] that is, it separated into the low-frequency component and the high frequency 
component by the each low pass filter LPF61 and the high-pass filter high pass filter 62, 
and RGB each chrominance-signal data inputted corresponded to each frequency 
component by the amendment sections 63 and 64 after that -- it shifts, and shifts in an 
amount correction factor, and an amount is rectified 

[0065] And the image data of each frequency component to which the amendment was 
given is added again, and is outputted as chrominance-signal data after the amendment 
R'G'B'. 



-9- 



THIS PAGE BLANK (usrro) 



[0066] it becomes possible to give the amendment by the resolution mode at the time of 
reading were corresponding without the switch to the frequency component to the 
chrominance-signal data of each RGB to shift and according to an amount correction 
factor by such the gap amendment section 6 

[0067] In addition, in the operation gestalt which gave [ above-mentioned ] explanation, 
although the example which set spatial frequency of a five-line pair / mm, and monochrome 
ladder pattern LP 2 to a ten-line pair / mm for the spatial frequency of monochrome ladder 
pattern LP 1 was shown, this invention is not limited to this. Moreover, as resolution mode, 
although two kinds, the "normal mode" and "high resolution mode", were shown, even if 
it is three or more kinds, it is the same. 
[0068] 

[Effect of the Invention] As explained above, according to the picture reader of this 
invention, there are the following effects, namely, a gap of the main scanning direction 
resulting from the chromatic aberration of the optical system which reads with the 
manuscript for reading and is between meanses — the resolution of reading — responding — 
the optimal correction value — an amendment — things are made and it becomes possible to 
perform high definition picture reading 



[Translation done.] 
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